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Abstract

Introduction: Intertrochanteric (IT) femur fractures are common in elderly patients who are often in poor general health.
Intertrochanteric fractures are classified as stable or unstable, taking into account fracture morphology and involvement of the
posteromedial calcar. The purpose of this study is to determine whether IT fracture stability can be used as a marker for general
health or as a predictor of postoperative medical complications in elderly patients. Materials and Methods: We reviewed
the records of all patients treated for IT fractures at our institution over the past 7 years. We excluded patients who were
younger than 60 years, polytraumatized, involved in high-energy mechanisms of injury, managed nonoperatively, with hardware
from previous surgery, or missing preoperative radiographs. Ninety-three patients were included in the present series. Three
orthopedic surgeons independently reviewed all preoperative radiographs and classified each fracture as either stable or unstable.
Interrater reliability was .77 (substantial) and consensus designation was assigned by majority. We reviewed charts for age,
gender, time to surgery, length of hospital stay, type of surgery, estimated blood loss, American Society of Anesthesiologists
(ASA) classification, and postoperative medical complications. Univariate and multivariate statistical analyses were conducted to
determine the relationship of fracture stability on ASA class and medical complications. Results: Intertrochanteric fracture
stability had no detectable relationship with ASA class (P = .497). On univariate analysis, stability was not significantly related to
medical complications (P = .421). Our multivariate analysis found that only ASA was related to medical complications (P = .004),
and fracture stability was not related to complications (P = .538). Conclusion: Intertrochanteric fracture stability does not
appear to be a marker for poor general health or to predict postoperative medical complications in elderly patients in this limited
study. ASA class was predictive of medical complications. Interestingly, medical complications were 8% greater in patients with
unstable fractures than in patients with stable fractures.
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system, which represents an anesthesiologist’s assessment
of the general health and well-being of a patient,” is strongly
associated with medical complications in the postoperative
period following hip fracture surgery in elderly patients. To
our knowledge, no studies have investigated the relationship
between hip fracture stability and ASA class or postoperative
medical complications.

Introduction

Fractures of the hip are the second leading cause of hospitali-
zation in the geriatric population.’? In many cases, these frac-
tures represent a sentinel event signaling a progressive decline
in the patient’s general health. Potential medical complica-
tions following hip fractures and subsequent operative fixa-
tion include but are not limited to myocardial infarction,
congestive heart failure, arrhythmias, pneumonia, pulmonary
edema, bowel obstruction, gastrointestinal bleeding, stroke,
delirium, acute renal failure, deep venous thrombosis, and

pulmonary embolism. Previous evidence has shown that
return to optimal functional levels after hip fracture surgery
is not determined by the type of surgery performed but by pre-
operative comorbidities and frailty and postoperative compli-
cations.® Furthermore, we previously demonstrated that the
American Society of Anesthesiologists (ASA) classification
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Intertrochanteric (IT) femur fractures (Orthopaedic Trauma
Association [OTA] 31A) are extracapsular hip fractures involv-
ing the region between the greater and the lesser trochanters.
These fractures are common injuries in the elderly population,
often resulting from low-energy falls. Furthermore, patients
who sustain IT fractures are often of poor general health. Inter-
trochanteric fractures can be classified as stable or unstable,
taking into account fracture morphology and involvement of
the posteromedial calcar. To our knowledge, IT fracture stabi-
lity has never been used as a marker for general health or as a
predictor of postoperative medical complications. The purpose
of this study was to determine whether there is indeed a corre-
lation between IT fracture stability and the general health of the
patient and/or the likelihood of postoperative medical compli-
cations following hip fracture surgery. We hypothesized that
those patients who sustain unstable IT fractures are of poorer
general health and have more postoperative medical complica-
tions than those with stable IT fractures.

Patients and Methods

Prior to beginning our study, we performed a power analysis to
test the hypotheses that medical complications and health status
were independent of IT fracture stability versus the alternative
hypotheses that they were related. We needed a total of 87
patients to observe a Cohen medium-sized difference’ at a type
1 error rate of 0.05 and a power of 0.80. Our study population
exceeded this minimum number.

The present study is a retrospective chart review of a cohort
of patients within a single health care system. All elderly
patients who had undergone operative fixation for an IT frac-
ture (OTA 31A) within our health system from 2005 to 2011
were identified. Patients were included if they were more than
60 years of age, had sustained low-energy trauma (fall from
standing height or less) resulting in an intertrochanteric frac-
ture, and had undergone operative fixation within our health
system. Patients were excluded if they had metabolic bone dis-
ease other than osteoporosis, if they had multiple orthopedic
injuries, if they had nonorthopedic trauma-related injuries, if
the mechanism of injury was high energy (greater than fall
from standing height), if they were treated nonoperatively, if
they had hip hardware from previous surgery, or if they did not
have preoperative radiographs available for review. Ninety-
three patients were included in the present series. All patients
were allowed to weight bear as tolerated after surgery.

Three raters experienced in reviewing radiographs and
familiar with the classification of IT fractures reviewed the pre-
operative anteroposterior hip radiographs of all 93 patients.
Each fracture was independently classified as either stable or
unstable by each reviewer, and a consensus classification was
assigned by majority.

A retrospective chart review of all 93 patients was per-
formed with use of the hospital electronic medical record sys-
tem. The following data were obtained: age, gender, date of
admission, date of surgery, time to surgery, length of hospital
stay, admitting diagnosis, mechanism of injury, type of surgery

(plate and screw fixation versus intramedullary device), esti-
mated blood loss (EBL) in the operating room, type of anesthe-
sia, ASA classification, cardiac complications, pulmonary
complications, gastrointestinal complications, neurologic com-
plications, renal complications, complications requiring sur-
gery, transfer to the intensive care unit (ICU), death and
cause of death, admitting service, transfer to other service and
reason for transfer, and readmission to the hospital within
30 days. All patients were assigned an ASA class as part of
their anesthesia preoperative assessment. Table 1 lists the post-
operative medical complications observed after hip fracture
surgery, classified by organ system. In general, we considered
a medical complication to be one necessitating treatment by an
internist or a physician specifically trained in a medical disci-
pline to manage the complication appropriately.

We used a free marginal k° to test interrater agreement for
fracture stability. Interrater reliability was found to be 0.77
(substantial). Univariate and multivariate statistical analysis
was conducted to determine the relationship of fracture stabi-
lity on ASA class and postoperative medical complications.
Chi-square tests with Yates correction for continuity or
Fisher exact tests (in cases in which the assumptions for the
chi-square tests were violated) were used to determine differ-
ences in the rates of each type of complication among the
various groups. These tests and a 7 test for independent sam-
ples were used to determine differences in demographic char-
acteristics between the 2 groups. Finally, multivariate binary
logistic regression analysis with use of the backward likeli-
hood ratio technique was carried out, with a criterion of
0.10 for the elimination of a variable, to adjust the relation-
ship between IT fracture stability and postoperative medical
complications for all significant confounders. All statistics
were calculated with SPSS Version 16.0 (SPSS Inc, Chicago,
Illinois).

Results

The demographic characteristics of all patients are summarized
in Table 2. A total of 93 patients were studied: 50 with stable IT
fractures and 43 with unstable IT fractures. The average age of
the patient was 81.2 years with no significant difference in age
between the stable and the unstable groups (80.6 vs 81.9 years,
P = .405). There were 37 males and 56 females included in the
study. Interestingly, 54% of women in the series had unstable
IT fractures compared to only 35% of men; however, this result
was not statistically significant (P = .083). The average time to
surgery (1.8 vs 3.3 days; P = .188) and length of inpatient hos-
pital stay (9.1 days vs 12.4 days, P = .060) did not vary signif-
icantly between the groups. Of note, the unstable fracture group
did demonstrate significantly greater EBL than the stable frac-
ture group (189 vs 263 mL; P = .025). Of the 93 fractures stud-
ied, 19 were treated with plate and screw fixation and 74 were
treated with an intramedullary device. The percentage of
patients treated with plate and screw fixation trended toward
the stable group compared to the unstable group (28% vs
12%, P = .093). For the patients in the unstable IT fracture
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Table |. Postoperative Medical Complications Observed After Intertrochanteric Fracture Surgery, Classified by Organ System.

Organ system  Medical complication®

Cardiac
Pulmonary

Hypotensive shock, arrhythmia, myocardial infarction, congestive heart failure, new-onset atrial fibrillation

Acute respiratory distress syndrome, pulmonary embolism, aspiration pneumonitis, hemothorax/pneumothorax,
exacerbation of chronic obstructive pulmonary disease, pulmonary edema, pneumonia requiring treatment, pulmonary
effusion, and respiratory distress requiring intervention

Gastrointestinal lleus, obstruction, pancreatitis, melena, colitis, upper or lower gastrointestinal bleeding, and hepatic failure

Neurologic Delirium requiring intervention, cerebrovascular accident, syncope, alcohol withdrawal, subarachnoid hemorrhage, and
syndrome of inappropriate antidiuretic hormone

Renal Acute renal failure, acute tubular necrosis, hematuria requiring workup, oliguria or anuria requiring workup or treatment, and
confirmed urinary tract infection requiring treatment

Surgical Hematoma at operative site, intestinal bleeding requiring surgery, bowel ischemia requiring surgical intervention, wound

infection, cardiac ischemia requiring surgical intervention, placement of Greenfield filter, and arterial embolization for
bleeding

?A medical complication was defined as a medical problem that occurred during the hospital course and required management by a member of a medical service.

Table 2. Patient Demographics by Intertrochanteric Fracture Stability.

Patient demographic Stable IT fractures Unstable IT fractures All'IT fractures

Total number of patients 50 43 93

Age, years® 80.6 (60.0-99.0) 81.9 (60.0-101.6) 81.2 (60.0-101.6)
Male® 24 (48%) 13 (30%) 37 (40%)
Female® 26 (52%) 30 (70%) 56 (60%)

Plate and screw® 14 (28%) 5 (12%) 19 (20%)

IM nail® 36 (72%) 38 (88%) 74 (80%)

Time to surgery, days 1.8 33 2.5

Length of stay, days 9.1 12.4 10.6

EBL, mL 189 263 223

Abbreviations: EBL, estimated blood loss; IT, intertrochanteric; IM, Intramedullary.

*Number in parentheses indicates range.
PNumber in parentheses indicates percentage of total number.

Table 3. The Distribution of American Society of Anesthesiologists
Class by Intertrochanteric Fracture Stability.”

ASA Stable IT fractures Unstable IT fractures All IT fractures
class (N =50) (N = 43) (N =93)

2 16 (32%) Il (26%) 27 (29%)

3 32 (64%) 28 (65%) 60 (65%)

4 2 (4%) 4 (9%) 6 (6%)

Abbreviations: ASA, American Society of Anesthesiologists; IT,
intertrochanteric.
P = 497.

group undergoing plating, either a fixed angle condylar blade
plate or a sliding hip screw with trochanteric stabilization plate
was used.

The distribution of ASA class by IT fracture stability is
shown in Table 3. We determined that IT fracture stability had
no detectable relationship with ASA class (P = .497). Table 4
summarizes the differences in postoperative medical complica-
tions between the stable and the unstable fracture groups. There
were no significant differences between the 2 groups with
respect to cardiac complications, pulmonary complications,
gastrointestinal complications, neurological complications,
renal complications, complications requiring surgery, transfer

Table 4. Medical Complications by Intertrochanteric Fracture
Stability.

Stable IT Unstable IT P
Complication fractures (N = 50) fractures (N = 43) value
Cardiac 4 (8%) 5 (12%) 728
Pulmonary 7 (14%) 6 (14%) .999
Gl 3 (6%) 3 (7%) 999
Renal 6 (12%) 9 (21%) 271
Neuro 10 (20%) 9 (21%) 912
Surgical 5 (10%) 10 (23%) .097
ICU transfer 9 (18%) 9 (21%) 721
Mortality I (2%) 1 (2%) 999
30-Day readmission 14 (28%) Il (26%) 793
Any complication 18 (36%) 19 (44%) 421

Abbreviations: ICU, intensive care unit; IT, intertrochanteric.

to the intensive care unit, mortality rate, or readmission to the
hospital within 30 days (P = .414).

Our multivariate analysis showed that ASA class was the
only variable significantly related to postoperative medical
complications (P = .004). Patients with greater ASA classes
were more likely to experience medical complications during
their inpatient stay. Importantly, IT fracture stability was not
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related to postoperative medical complications on multivariate
analysis (P = .538).

Discussion

Fragility fractures of the hip often coincide with an overall
decline in the health status and increase in frailty of elderly
patients. A multidisciplinary approach to the management
of these hip fractures has been shown to decrease the number
of postoperative complications, transfers to the ICU, dis-
charges to nursing homes, and days spent in the hospital.’
Despite these improvements in patient management, hip frac-
tures in elderly patients continue to represent a major public
health concern.® It is of utmost importance to define those
factors that are associated with poor outcomes so that we can
identify those patients who are at the greatest risk of compli-
cations. Intertrochanteric fractures can be classified as stable
or unstable, taking into account fracture morphology and
involvement of the posteromedial calcar. To our knowledge,
IT fracture stability has never been used as a marker for gen-
eral health or as a predictor of postoperative medical compli-
cations. The purpose of this study was to determine whether
IT fracture stability is a predictor of general health as mea-
sured by ASA class and/or of the likelihood of postoperative
medical complications.

We found that IT fracture stability had no detectable rela-
tionship with ASA class (P = .497). Therefore, in this study,
the general health of patients sustaining stable IT fractures
appears to be similar to that of patients sustaining unstable IT
fractures. Additionally, we did not find a significant association
between IT fracture stability and immediate postoperative mor-
bidity or mortality. The rates of medical complications by
organ system, complications requiring surgery, transfer to the
ICU, readmission to the hospital within 30 days, and death
were not statistically different between the stable and the
unstable groups. It is interesting to note that medical complica-
tions were 8% greater in patients with unstable fractures than in
patients with stable fractures, even though this difference did
not reach significance. This finding suggests the possibility that
a larger cohort may be necessary to detect a statistically signif-
icant level of difference. Importantly, our study population was
followed throughout the immediate postoperative period. Dur-
ing this time, patients were under the care of a multidisciplinary
team, and any deviation from their baseline health status was
detected quickly and managed without delay.

Interestingly, on multiple logistic regression analysis, ASA
score was the only factor that predicted postoperative medical
complications. This is consistent with our previous study that
demonstrated the association between ASA score and post-
operative medical complications following hip fracture sur-
gery.” Other potential confounders, such as age, time to
surgery, length of hospital stay, EBL, and type of fixation were
not related to medical complications in our multiple logistic
regression analysis.

This study was performed at a single institution using con-
secutive patients, which minimizes the variability in patient

care practices that is inherent in a retrospective study design.
Furthermore, we used a fracture database and electronic med-
ical records, which ensured the completeness of our patient
search and data collection. Because our study was retrospec-
tive in design and only included 93 patients, it is possible that
we missed true differences on a multiple regression analysis
due to variance inflation. However, our study was methodolo-
gically sound in that multiple raters rated both the exposure
variable (fracture stability) and the outcome variable (medical
complications). As such, our analysis had characteristics that
would minimize systematic error. Assessment of bone
mineral density was not routinely available in this study pop-
ulation, so we could not determine the effect of osteoporosis
severity on fracture stability. Finally, our study was limited
to complications in the immediate postoperative period;
therefore, our results cannot be generalized to the long term
and cannot be compared to previously published morbidity
and mortality rates. Nevertheless, an examination of immedi-
ate postoperative complications is helpful in identifying
patients who are at high risk of morbidity and mortality while
they are in the hospital.

Interestingly, our interrater reliability with regard to IT frac-
ture stability was substantial (x = .77). Our results are consis-
tent with those from a previous study by Pervez et al that
determined that observers were able to reliably determine
whether fractures were stable trochanteric, unstable trochan-
teric, or transtrochanteric.'® In contrast, Fung et al found that
surgeons were unable to reliably determine IT fracture stabi-
lity.'! That study did note that increasing experience led to
improved agreement, but even staff trauma surgeons only had
moderate agreement (k = .53).11

In conclusion, elderly patients sustaining IT hip fractures are
at high risk of medical complications after surgery. Fracture
stability is not an important predictor of general health or of
postoperative medical complications. Therefore, surgeons
should rely on more traditional risk factors, such as ASA class,
to identify patients who are at high risk of morbidity and mor-
tality. Although our study was powered on the a priori assump-
tion that the difference between stable and unstable fractures
would be “medium” (the size which corresponds to a clinically
meaningful difference),'? our actual difference in complication
rate was 8%. In order to detect a change in that magnitude, we
would have needed over 600 patients per group. However,
because the difference is small, we feel that the stability of
an intertrochanteric fracture is probably not a useful predictor
of postoperative medical complications.
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